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PROBLEM TO BE SOLVED: 
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SOLUTION: A volume 
data generating unit 4 
generates 
three-dimensional 
collection data (volume 
data) based on collection 
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data from a 
three-dimensional 
ultrasonic probe 1. A 
wiring /reading control 
part 6 time sequentially 
and 

successively controls the 
writing of the volume 
data to a 
four-dimensional 
volume memory 5. Then, 
when reproduction is 
designated, the 
designated volume 
data is read out from the 
four-dimensional volume 
memory 5 and controlled 
and 

an image processing unit 
7 re-constitutes a 
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three-dimensional display 
image 

based on the volume data 
and displays it in a 
display part 8. Thus, 
various 
kinds of 

three-dimensional image 
analysises are easily 
executed by going back 
to the past. 
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1 

im$m 1 1 mm.<r> 3 dum^im. £ff 0 3 Kitm 

£#Sk. 

Mi 3 &7G7&tE#&tf> f»<7)^j£fP8 icSr^ 3 ftjcW 

k. 

a^-S«S«WRfi#ai: £ iTf 6 £ k £^$k T h 

[ft 2 ] $&mMBmmt . «re4 &7ctetg^ 

^Wfe»l*Lr«S#a(c«*t6 k *fclWE385c 
BfWWS»*#»0»<5> WfrSiirt: 3 Jk7cBflMMIi(£S^ 

v vc 3 &7C*^M#£ U T)Vj?4 J± \<ZW$L LXmjnZ®. 

tc^K-rs c fc 1 e«o 3<waa* 

i k £ *£®k -f 6 IfSJS 2 f E3£<D 3 %7Ci6tm»6 

■-r Afc»jfis*ut3«7Ea»M«*B*3RWW(ccit'r.* 

* 2 xumm 3 ena 3 <xjc®#^iir^B. 

HW8B5] «1E3«5EsaE#a<Offl«(cBtfcfia 

tt!B4 &tcI aii#g£vW-7-.x * y k LT 3 &7c®&ffi 

tf/Xtt* fiJE3<J3c^B&fe£^a£/W-r** 'J 
k LT3fcrc»i*B«*»*31»*fT ^ £ k £ftf$kt 

[000 1] 

AK3&7CM& ( 3D5ft) £3K?f * y 7/1^4 A3 
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[0002] 

&*lH*tt7n-7£^3H£fr#fcB«B*£JR* 

L, 3»5c1t$g&t#2»S:A^gLC(cfft)^riiO. tarn 

•& & k'Offi^*^ hive 1^6 . * L-CgjgTfcig^ift 

<o 3 aecflWt^E^^tatt tff y r;i^-f uz 

3 ^7ctP8<7)lRm k o U T/^ -< A 3 &td^ 

iUMMoVBKBRX^ixfii J: d (eft -> T * "C ^ 

*. 

[0003] 

20 i%mm&i£ot-?mm ut^-<a 

4^>IB@ttmgB2: JUS LT 3 »5ee^^»i^S. 

■r * 3 vsmvumt » ^-rs 3 »:7ca® k * j 1 » 1 

[0004] Mf*:WtJi. t^co^#j«^|llfSMT-«, 
. J: "5 iRm-f Sffl«tfl8{iiriiiiil^O^S-CJ>!v 

30 *) . *^*KjfBafc£*micii 1 »i iznmtxn 
if, ufimmt 2/*^ * u s*.k t ^ a 

iix^^ii^lia*W^{i2iJC7cBmiff#T-S)0. 

40 [ 0 0 0 5 ] L*>U 3<tfcl6tlUMfi81£&tvr 
tt. «*L"CV^3«7EB«*>»*ii*B«i:-f61:, 

VX'\t 3 <JC7CiB#jS^^ir A k LT WK'fc & k ^ 0 

[0006] sfet. 3»^s^^»r^a. mzmn 
*y a-Ak LTe^t3»:7c^aff ^. y ry^^ a 3 

50 B«flSf«l:a*r*-S3<J0cB«k* t l»lC««L!flr 
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[0007] aWftBBtt. ±3*«IHiWI*T*Sfufe<. 

R^nmzfr o^t * j r % s x a % 3 d:jm^m 

[0008] 

[IWfclRW-* *j^(cff ft 38506* 

j@*fctf> 3 <^7cW^^E5r?T 3 3 &7C?g2#8i . file 
3&7c^#J^£>c9£3Eti?fStao'vvt 3&7cH«1f 
#£»J^S3^B&tii«M^8t. Me3»:7cH 
ffitPK^l£#gtcJ:0^B!t?iU:3»:7cHii1flS5:. ^ 

«fc*«-ft 3^B«fl880»#&*»tffSe*ajL£i|iJ 

T 3&7C^H®£^j£LT^##fc:^H-f ftS^B 

[0009] #f$BJU4. 3&rcm»BiS 

S£fcltftB&tt#WE1t^XTA£^B«1ff*B£ L 
TfS1g-tftw:-{4&<, 3»7cB«MII**Oitf>*iiS* 

3f»TWft, Ztilz£ 9..JK*Lfc3S*^3&7cB«1f 

£0. 3#5t^B®)^<o#8te£*r&fc-tl>c:J:a { 
T£ft. 

[0010] ace. *w»fc«* s^TcS^s^ttf^a 
fcL-c. «!B4<«ciBit¥a36»feBi»ajsnfc3ac7ai 

flMWtK*?wc 3»SE«*S**»ljELT«jR#«fc: 
kftCWE3»sai«flBBBJS#«*»feft»S 
3 %7EBftflM£&ft *T 3 &7cH*B&£ 'J 7;l> 

iifcJ: 1 ). llT;kMAfc3&7C^B«£a^-t£<r 

[ 0 0 1 1 ] act. *«wcffi4 3tt73mgff£s 

(±±aoiis^m-f-5^<7)#afcLT, friars 
J: 9 , 'j rn^ -r a izmfcztitz 3 aeea 

[0 0 1 2] "f »Tfr?4J4&f&l3VS&k 

fm&t. fffi3aoaflMS«k*resftft4«sffl« 
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^Bfc£Si|-C# ft 3 &rcB®^f&5£&< ! M?<Otii?8£S 

mth. f^Lfc3a5ca^Bft*3«5ai«flBBt» 
«*-£Teitt-ft;:fcfcj:*). jt*fc*5*i,fc3<we* 

[0013] m,z. 3&m&mmm. 
\i±&(mm®m-htz)t>c?frWcbirX. mm&m 

®.Bfc^®l,z X "3 . 'J T)V? 4 MzBtf&ilti 3Wtm. 

10 #tft. **»4. ffifS4&7Gft&aig>'X 

rAfc. UT/^>fAC?Rft8fifc3»SEaiwB«t, 
ttfcB5RB|1Bft*»flM8» (Xli) . imkM A 

[0014] i»i 0 Hz. 3%7cMMItt£itt9Mf3i 
«LTiEttfftiESi'*7\a>i:. &j?f-ftBft£BffiM 

K3SRi/ci»swftB«.** y ^flfffl-rs yxfAfi 

^ft Z b -C5 4>mS3»fcjte«R*IHWS £ fcTOB 

20 «. 3acjcs®Bflto«i*^**y*»j6S-ii-ft5' 

■*f\&fcJBv*ft£i:T. U T)V? 4 J*iz$&p LitiS^B 

3J»EB«T-*i=*t LBflfiftLfc 3<»eB«££dM- 
ft J: 3 »*B«B**WK:)t«LTff3 

[0015] 4«Ba(=fll« 3&7fi£#SEi£Bf3£B 

is. fna3<K7c^#s^)G[Mn^i:^fiMffl#^^K 

&&b&t+t. -rich*,. aWMHIi. friB^LTiR 

[0016] ZiliZ X *) . S^^E^HOfiratf^ 
fc. >^t3tKLTe*tfc3»SEH«i««fc»iGft 

40 6. 

[0017] mz*m\i.zm 3<xjm^mmmm 

'J b LX 3<X7EB«flHBW»*a**fT^. 

(4. Hfne«sffi*8iaii#g$-yi--r^^'jtLT^tf 
«o»*a**ffv\ &t>'/X{4. mflS3<i:7c^Bm 
letl^SS:^-^ * 'J fc LT 3 %7&«$Bft^tt«2i 

[0018] ditti "3 . -^fH^#^fg^#iait 
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hZttfX'Zh. 
[00 19] 

[0020] [micommoBm] ai«±. 

KKSli, «**tf-iuo 3 3 3&tc 

iR*r & b*-A 7*-73t, b- A 7 * 
-V3 fcJ: ym3*lrt:IR*-f-:n;:g^T 3&tcIR 

[ o o 2 l ] 4fc. £<03<K7ce#iai£Bi£Bti. #y 
- ? * itiRHowaraettt- * 4 >; ^ - aj< * y 

5k, 4^#y*-A*^y 5£*tLT*y*--A-f 

iBLWfllStei:. 4i55n^'JjL-A>^ y 5*>£>l^itJ 
£*lfc#y *-Ar-*lc*3»rVC 3<X7U^Bm5:Jg 

j£T § msum^.- -y 1- 7 1 , hm«m^ -y t- 7 rm 
&znfc3dammmmm*i- Smyrna t ix 

[ 0 0 2 2.]_&t,. i««t3^H«**lf.S.SB3(Ll.<0. 

n y ? x«(ce?ij s 2 &7cr w jgtffc^r lt *> 
%m$m- 1 ^^tcj: ot#^>^#s#Mb'-A<r)R 

*tjft$r3X02^. ^;h.£h'-A7*--?3fctt&-t!». 
b'-A 7 * --e 3 li. KKl/y-^'2tB Oii^fut 

y t-412. ClcOIRm-r-^S-^vt 3& 
£4&7G:Ky a-A^y 5&l/ffl^a-2.-v N 7fc 
[00 23] *y*-AT-*i:LT»i. fyUtftf-y? 

[0024] I®Mii-7 h Hi, * i-Af-? 
£j£x - .y h 4 a-A7*-*#ttlfr3*l* 1 . 

£ *># y * - At*- * K3fr* I- >T 3 &7Cf^ffl& * ffift 
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94MZ3 #7C^Wft55^£fir 3 Z\ t * { T^ h . 
[0025] * U a-Af-^Mi- y b 4 

y i-Af'-^^4»:7c--jf y ^.-A^t y 5 1« 

»£&*/a*tfSL$OTg|56Ji, K*y* 
#'Ja-Af-^- ■ •^nW*'UjL-A7 ; -^ : nJi 

£\ 0 1 t^-r j: 3 twi/wuas&jjy a- 
[0026] «j^/R*aiUHW*6tt, £ 

■r-fttt tr±»§-rs*^^T'*ff«-t:y i-Af 
-^* { *#a4tisj:3^ 4»:7c^yj.-Ap<^y 5 

J: 3 t^JEWft LTg»#S^Sii^S-tf 3 . 
20 [0027] -T&fc*,. S^a^/M^Jii L*fl^6 
{i, m<95tfyj.-Ar-:*\ H2W**y j-At-^ 

A -Ar-^Sr4<?:7c^y i-A^t y sts^ii^sij 

fflIU mn<7)^yi-AT r -^^4i5C7C^y JL-A^t 
y 5 fc»S&«B!»$-6£ fct\ 4»Sc^y jl-A^^: 

us^tyxyr^tswLfcift^Us ac«on + ico# 
y^-Ar-^2:. frte^i^yj>.-AT-^* J »# 
a*#irv>&^«yxyrfc:»*a»iw«L» n + 20 

*.y .x:-A.7?^5r. M^2®^y jL-r-A.T.-^m 

30 ^a^tLTv^^^yxyr^^ji^Mffli-rs. 

jfiifUf. S#ji*/^ajLS"JfflISf6«. 4</5n*y 

a-a^^e y 5 i&vit)f9>4;i— y t LT#§a^ 

[0028] S#a»/^S^tUL0Jfflia56<i. 4 

<^7n^y i-A^t y 5tc#^iit<ut^y jl-at- 
^o3*>. ssf^yx-Ax-^^^aiL*]ffliL. 

iixS:B®«iaj.^-yh7k:et*&-tS. 
^/g!^aiL$i]«lg|56»±, 4&7E#y J L-A**y5t;: 
•^a^^^yjL-Ar-^^3^. Jt^tcJ: 1 ?^ 
40 ^^tLJt^yx-Af-'-^frM^tiiLSlWL. ZtiZM 
WffiSi r. -y h 7 ^«*&-r«, . HflUiPlJ-- -v b 7 tt, 

^eo4{^7c^y jl-a^^ y sA^^aj^ix^y j. 
xHtt-n,. ctiizx*), 4»5c^ya-A^^y 

^^■Kya-Ar-^tS-^^T. JS*03<JDcS 

[0029] a±<OR«B*»<5>W4»Wr J: 3 fc, aiS^ 1 
50 c0^JtO^!SO3<^S#jj!cf^ij^g{i, #y A -Ar 
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7 h 4 -c3tt.7twmi&T-? ( #y »- 

J*T-9) £»J&U C:il£4<$Octfyi-A**y 5 

U jx-A^ y 5JC£tt$*l"0*4*y a-Ar-^t 
£r*vvC38dc^B*£?SWJSLTa^4.rfcfc:J: 
0. J»ao^#£Jte***3<fcjES®B«*»»* 

B«wf<oiMwi:fc*& < mirri. £ t & . 

[0030] [%2(n>fm.<r)im] <Wc *m&&2 
<r>W. 2 m&temmn 3 ^TC^W^Br^SJi . 

* k*tE«LT*J < £ t C J: 0 „ v*-re*>a*fc*w 
Lfc 3<JecS5?B«i: ISI 1 3&7c3i*B«fc£jj«"rttfc 
Lfct>OT»4. =fit*K Z<7>m2(?>9mvMmt±.m<7) 

micomtfommbX'tt, £«j;w>*#j«:4fc*>» jy 

fcfc-f4. 

[003 1 ] -«r*>^ Z<r)f$2<7)nmco&B<?)3<X7i 20 

£ 3 #7C^ffi&<7)^t^£^-t*^t^ffi Jtt* 
•fSa^B^SJ---/ MIL ^MfSfcL-'y 

jl-AX* y 5fcStt3Wt*dry jL-A-r-^fcSBB 

sirtEf^ajssjam^y 1 ot£*i/o^ 

4. 

[0032] £^J: a**2«S0|tf»WllO3»C7aB» 
*R^iKya-Af t -^3»Sc«*B«jWB«S*i« 30 

fc' <r>mzm; LfcWfcr** «i%R£flHi 

( $ 1 co^^ftfg. gg 2 Of&SifcetSffi ■ • - Sin 

£ «s*»^fli«* . 4 ascjK y ji * y 5 1 lae 
*y i ofc#s&»*!»t4. 

[0033] *LT. »*3i*/ll»lBH!l«W6tt. 40 

#y .x-AT-?c03^|l*B&^?Wf§£$*i*: 

i««*iftsefM(b«tyiofcEttSiiTv»4* 

h7fc(l9fr$-4. Bttftffl-a^l^ti. idO^iJi- 
Af-?l^^, 3a5c«wBf6*JiWL. 

Lfc3«7cS*H«*«*tlPSLTSqrf4£t* t f 50 
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[0034] [£3«>!gtOJHB] <Wc. *JHU«9S3 

a^2^fficDffM^3^7D@^j^||^l©i. 

BMNSj *4M^jL-Af f -*fctfje3-£-C4<iC7&tf 
y^-A^ty sfciMW^io-cAofcjfi^ <r<D3S3 
w*Jfi^H§^3<>:7DS^jS^Br^a{i. ^^gpstig 
5* l fc 3 <X7c^Bfii-eot y a- Af-^ ic 

»fc$^E1ILTti<J:3fcU:fctf>"C*4. fc*J. 

£ co^ 3 nmm<mm t _fcs«* 1 . » 2 <F>9®.<mm. 

»M«0»4TV^fflILfcili!8l4W4 £ fc-T4. 

[0035] £»*3«5aiWJB««3ijOc 
j@W&f£BfSSt±. H3fc5rridfca*»8t*iSl, 
fc 3 »5c^^Bm5r . 4 iJ3ctf y *- AX * y 5 (CJE« 
3*iTH4*#y a-^7*-^(=#lB'rJ{rceiW4* 
SWWt'J (^t'J) 15fc#l/C^4. 

[0036] £OH3fc*JVvC. 48C7C#y*-A** 

y 5(cisit$^r^4^r^^yi-AT-^t«^v% 

TBflWSl:^'* h 7T3»ScaiS5M»WBjft**l4 

4aoc#y A-i»j«ty 5CEtt3<iTv^4sKy 
jL-A-f-^t«jSftttLT*siiabfty 1 5ic»# 

a^SM^-4. **J« ##3i*/iS*tliL©JffllgP6<±. 
£<OS^Bft^%y 1 5tcjStf4S^2^$iJfflllr^f aj© 

^Ti>. 4^76^';*-^^^'; 5tcstt4«^a^»j 
mt mmz . «*b®^ =e y i 5 * y x y rt^ma 
L^^fi , ftt *^ dsmmmzni,*: ±m%#- 

436»fc%-C«*ai»M«*ff3k*<c. S0fO3»5c^ 
^B®* 5 b'tiX'h 4 *»*>*>4 J: o S£ &MRWK-4 .. 
[0037] £<OJ:'3fc«SM«Jt ; ey 1 5f=*&&* 
ti7t3^^B^ii. jSicO 3 aCTC^K®^^^ 

v^t. yr^^-f At^Lt3»c7c^sffi«s-ii^-t 

4«^i±. COaSBflUtty 1 5^<9»J&^4 3%7C 
«^B«*R»aj L**SP8 fc*^4 £ i: ^T't= 4 fc 
^. iS£t'^7K L ^RffMco 3 *7C^a^S: 
■f4£k#T*4. ^fc. iSit^K It: 3 &7cfl^ffi 
«t P^r4 3 %7&9E^BflHfrft^-4«^icli. 4 

#y a-Ajt « y 5 ic#y a-Af-^^eii^iiTv^ 

4/^*6. £<0^yi-AT-^{CS-^V^T3»^7KB 

[0038] [^4c7)|S5ficr)B®] JJCfc, *»flO»4 
^ll^ffi03»5£e ; tW)ii6M<7)iiiHfl2r1-4. ± 

3<7)mmcDmm&3&7mgmmmmii. m^Msn 

Lit 3 ^7C^Hffi^^iS5g?riK-r^*iS5etf^ 
5:IB1tt4^i^fflfg^ty 1 0*\ &F»8(C$n; 
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itz 3 wt^m^cn^^wm-h^mm^ * y 

l 0&tf**Bft* : ey 1 5O)H#*0Hi#oj: 

*8m-t>zbb?&. 

[0039] tthh. Z<7)m4C0mMC0BBCD3d:7t 

m^&Bmmmi. H4 tz^tx o ic* y ^-Af-? 

*wRJgflW**y lOt, ajS*8fc*i*W:3<JC7C 
a^fl^WfcwHHttS^BfcXty 1 5 fc , » 

[0 0 4 0] £*>B4fc*iivC. Jj&oJsfcBflHBS 
jL-. y h7KJ:9«to#yA-AT-*03»ee*5S 

B*#»jSS*t9^8fc»*;&*i*i: s 3t*B«f&s£ 

JL- -y ; co&jkffi 8 (r^^ $ iut 3 tfSc^ 

^m^ffi^s- • -gn<a$*i&£ffi«) sjftSL. z 

y a^^'j 5 te«Siifc#dJy i-Af-^ia 
iGS*-c«sR3eflWb<ty i oic«awM»r*. 
[ 0.0.4 .ix-fcur.v .a*a*^ne*ffi t©jepgs.6.{i,.,, 
#y a-^-^«3»se»*BflW)««*%je*#ifc 

*£\ ic»«S«3aiMbt* y 1 0fc3e*S*VO>4* 

jjH&j£«w=*? wc . #js-r * # y » - a^- ? * 4 
y ^ y 5*^ig^ai LTBBffiti^ / 

Af-^I^>T. 3<X7C*jj*B«£JRl£U 
**SI58lc«^-r?.. ififciO. 3&7C^H&tf)*l 
^i^W^M^^bl-S^^T't, £08*Bftffiff 

a jk y a -Af- * cs . teMzmm 
itz3 vse&mm*nm£.wzi lt*** h z t #r 

[0042] ifc, 4<Wc*yA-A^ty5Kffi«$ 

- b 7 T3 ?ot : mwmi i Bi8.ztiz> t . a*/ 

Bl»aiL«IW»6jF, £tf>3<JE7E*ijiB«*. 4&tE* 

y a - j»x * y 5 KKftSttT t * & * y i-Af- * (c 
*tmmLxmmm** ] j 1 stasaaMtw*. 

fcfc. LM*»6tt, i^«Sffi«^ 

^ y 1 5tdk«-4»Sii*»Jtl*fla*&Tfc. 4&7E 

^Hft^^y i 5tfo>^yxyr#gawL^^(±. a 
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[0043] COJ: a fcaSBf&X* y 1 5 CftS&i 

*uesnn:iiR:. «a»/i«»ajtitiw»6fcj:oi« 

wt. yr;^'fAt*sufc3asE«SB«*i^+ 

i«SSM«^^y 1 5*»MtJ6-*-*3i»c 
10 aSB**K»mU**»8C*^-*ik**^#4fc 
ft. ii^^L^a<03&7C»RB*fci«»cli£ 

[0044] £*>J: 3 £3l&ft4a!BM»BJBa3&7C 

e^iS^BrSIS-CJi, 4JWc#y a-a** y 5 tft 
5U^8fc^LJt3&rc^M&W^t£££^ 

■rsa^flHiiESfrsassftfiHiptty i o, s. 

ss^HfiMt y i 5 £flH2r#o;: i: o . y 
-< ^m^t^wm^wm 3 dstw&. mi a mottoa 
20 ajrL^^y j.-Ai^>'^'yy^fii j ?Hf-7xx^>' 

•tvwfeKiearSaSEBftt. L/C: 3 &7CiR&r 
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